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Clackamas RiverBull Trout Reintroduction Project: Characterizing status
and thermal habitat suitability in 2017 with census redd counts, PIT tag
technology,eDNA surveys, andvater temperature data loggers

Steven J.StarcevichODFW Natve Fish Investigtions Program
Corvallis Research LaldMay, 2018

Abstract

Bull Trout were extirpated from the Clackamas River basin by the 1960s. A reintroduction feasibility
assessment and an implementation plan were completed in 2007 and 2011, respectivély,guith df
establishing a sefustaining population of 3eB00 adults in the Clackamas River ba3ihe first phasef

the project (201-2016) involved translocating 2,8@Rull Trout from the Metolius River basin, tagging

each with a passive integratedrisponder (PIT) tag, releasing them in the upper Clackamas River basin,
and monitoring them using a variety of methods. The second phase of the project began in 2017 and
continued monitoring progress toward the reintroduction goal, through census rexé stive use of PIT

tag technologynight snorkel surveysyater temperature monitoringndeDNA surveysRedd abundance

in Pinhead Creek basin steadily increased from 16 redds in 2012 to 85 redds in 2017. In 2017, 62 PIT
tagged adult¢estimated age aedt e c t i -6) wereQletecpain Pinhead Creek, a decline from 73 PIT
tagged dults in 2016. The abundanceRifT-tagged adults expected to decline over time as translocated

fish are replaced by locally produced adults.-Bidged adultspent a mediaof 17 d in Pinhead Creek
during the spawning peripdhese fishwere translocated mainly at agjeand 2 (i.e., 7210 mm)and
released at locations primarily in Pinheace€k and the Clackamas Rivévlost Bull Trout spawning
occurred in September and thst PIT-tagged adult detection was in r@ttober. Temperature monitoring
revealed extensive high quality thermal habitat for juvenile Bull Trout (maximum <14°C) in the Clackamas
River upstream of the Collawash River confluence. Thermal habitat qualgpdwning (daily mean <9°C

in September) was high in the Clackamas River upstream of the Cub Creek confluence, Pinhead Creek, and
Last Creek; and medium in the Clackamas Rha&tween the confluences of Cub Creek and Collawash
River anda few tributarie®f the Clackamas River. No Bull Trout were observed during night snorkeling
surveys in 1.5 km of Pinhead Creek. Surveys for eDNA occurred in 31 sample sites within 11 streams. The
eDNA samples have not been analyzed yet. Census spawning surveys, eDiNghastorkel surveys,

and temperature monitoring will continue in 2018.



Introduction

Bull Trout (Salvelinus confluentyisvere extirpated from the Clackamas River basin by the
1960s. Afeasibility assessmef$hively et al. 200and an implementationgoh (USFish and
Wildlife Service [USFWSRO011)for Bull Trout reintroduction were completed with the goal of
establishing a selustaining population of 36800 adult in Clackamas River basin. The
implementation plamas divided int®B phases of ggroximaely 6-7 years each (USFWS 2011).
The first phasevasfrom 2011 througt2016andinvolved translocating 2,868ull Trout from

the Metolius River basirHgure 1,Table 1),giving each one a uniquagsiveintegrated
transponder (Pllitag releasing them atarious locations and lifestages (80% of which were
between 7250 mm total length) in the upper Clackamas River basidihenmonitoringthem
using radio telemetry, PIT tags, eledtshing, and redd surveys. The second ploeg@ann

2017 ancentailedcontinuel monitoring of progress towathe reintrodugon goal, at leasn

part throughcensugedd surveysand the use of PIT tag technology

Reddsurveysin 2011 througt2014 wee conducted byrsad hocmulti-agencygroup of
observersin 2015and 216, census redd surveys wa@nductedn all potential spawning
habitat in the upper Clackamas River bdsjra crew of five experienced observimn the
Oregon Department of Fish and Wildlife (ODFWjith additional help from other agencies and
volunteers In 2017 the redd survegamplingframe was reduced to areas whBtdl Trout
spawning was consistenthpserved in 2015 and 2016, whieerePinhead Creel,ast Creek
and the upper Clackamas reach. The census surveys were condticfedr ODFW surveyors
of varying experience, with additional help frawo experienced surveyors fraime U.S Forest
Service(USFS)and U.S. Fish and Wildlife Servic€he areas dropped from teamplingframe

in 2017 were either confounded by high density Chinook &a{@ncorhynchusshawytschp
spawningwith few to noBull Trout reddsobserved in previous survegsconsisted of relatively
poorspawning habitatvith noredds observed previousBull Trout occupancy in these areas
will be monitored from 2017 throug?020 using environmental DNA (eDNA) surveysd

water temperature data loggers were deployed to evaluate thermal habitat suitability throughout
the upper Clackamas River badim 2017, the specificobjectives wereto 1) characterizéull
Troutabundancesingcensusspawning surveys iknown or high potential spawning aredy
examine relationships between redd counts andd&jgedadultsdetected in the Pinhead Creek
watershed, 3jlocument juvenil®ull Troutrearing in Pinhead Creek using night snorkel
surveysand4) refine the sampling frame using water temperature data loggers to focus
spawning and eDNA surveys in thermal habitat suitabl&@tir Trout spawning and rearing,
and 5)characterizéBull Trout distribution using eDNA surveys potentialspawning and
rearing areag-unding for objectives 1 and 5 was provided bytland General Electric
(Agreement # 201:68). Funding for additional objectives was provided by ODFWative Fish
Investigations Program.
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Figurel. Lengthfrequency histogramf Bull Troutcaptured in the Metolius River basin, P#igged, and translocated

to the upper Clackamas River basin, 2Q0D16.

Methods

Census reddwsveys

A five-person crew conductexnsugeddsurveysn Pinhead Creek, Last Creek, dReach 4 of

the uper Clackamas RivéFigure2). Census surveys wegenerallycompleted every two
weeks(Table 2) The first census survayas conducted mid-August, prior to thgutativestart

of Bull Troutand ChinookSalmonspawning. This survey wassed tadfamiliarize the field crew

with Bull Trout redd identification by analyzing characteristics of old rdois a previous
seasor{i.e., redds constructed prior to August) and flagging areas that could be mistaken for new
redds A new Bull Trout reddwas identifiedby its pocketmound structure, smaller gravel size
relative to substrate in Chino&@almonredds, andhe contrast of brighter disturbed gravel

relative to darker surrounding substrate mai@ikinook andCohosalmon redds were

distinguished byheir relatvely large surface arend substrate size and by identifying the
species of adult salmon occupying a redue crewflagged newBull Trout redds and recorded

the following datageographidocation maximum length and widtbf the reddspecies and
numberof adults occupyingheredd,andbrief degriptions ofthe redd and surveyeonfidence

in the redd observatiolVe | c {teét svastused to compare redd surface area (i.e., redd length *
redd width) of Chinook Salmon and Bull Trout.

Bull Troutand salma redd data were entered in an Access database that edmtaia from

previousBull Trout spawning surveys in the upper Clackamas River besom 20112014,

somes pawning surveyors recorded observations of
Aposc, bidlei kel yo, Atest dig?0 or some other var
observations; these descriptions were included in the datdlyvage20152017, observers were

trained to include &rief description of their certainty in each new redd idieratiand the reason

for their uncertainty. These descriptions were entereccamaentn the database. Differing

from 20112014 onlyfeatures described as redds (i.e., as opposed to test dig) and with

descriptors conrting relatively highcertainty €.g, >50%) were included in the 20Tdunt.

(See Appendix for dataset from 201y



Table 1. PITtaggedBull Trout translocated from the Metolius River basin to the Clackamas River basin in the first
phase of the reintduction project. Lifestage wadefinedby the size classes -‘ZB0 mm (juvenile), 25850 mm
(subadult), 45550 mm (adult)Annual translocations occurred from 2011 through 2016.

Lifestage Date

Year Location Juvenile Subadult Adult Min Max

2011 Clackamas River 0 0 11 30-Jun 30-Jun
Clackamas River 1 0 14 3 30-Jun 30-Jun
Clackamas River 2 0 11 21 30-Jun 15-Jul
Last Creek 42 0 0 30-Jun 15-Jul
Pinhead Creek 16 0 0 21-Jul 21-Jul
2011 Subtotal 58 25 35

2012 Clackamas River 1 0 9 1 14-Jun 14-Jun
Clackamas rer 2 2 34 16 14-Jun 12-Jul
Last Creek 151 0 0 3-May 28-Jun
Pinhead Creek 364 0 0 10-May 31-May
2012 Subtotal 517 43 17

2013 Clackamas River 3 30 3 6-Jun 13-Jun
Clackamas River 1 0 60 5 6-Jun 27-Jun
Last Creek 338 0 0 11-Apr 27-Jun
Pinhead Creek 283 0 0 2-May 30-May
2013 Subtotal 624 90 8

2014 Berry Creek 296 0 0 24-Apr 29-May
Clackamas River 1 26 45 7 5-Jun 25-Jun
2014 Subtotal 322 45 7

2015 Berry Creek 287 1 0 10-Apr 5-Jun
Clackamas River 1 13 73 7 15-May 5-Jun
2015 Subtotal 300 74 7

2016 Clackamas River 1 95 94 6 20-May 13-Jun
Clackamas River 5 501 0 0 8-Apr 13-May
2016 Subtotal 596 94 6

Total 2417 371 80 Grand total 2868

Table 2. Censueddsurveyreachesschealule and the number of redds counted in each census. Some reaches were
not surveyed (NS) in each census.

Census

Reach 1 2 3 4 5 6
Clackamas River 4 5-Sep 17-Sep NS NS 16-Oct NS
Pinhead Creek 1 28-Aug 19Sep 27-Sep 3-Oct 17-Oct 31-Oct
Pinhead Creek 2 28-Aug 18Sep 27-Sep 2-Oct 16Oct 31-Oct
Last Creek 29-Aug 18Sep 27-Sep 3-Oct 17-Oct 30-Oct
Total Bull Troutredds 1 35 15 15 13 10
Total Chinook Salmon redds 0 0 1 1 4 24
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Pinhead CreelPIT-tagged adultmonitoring

In the first phasef the reintoduction Bull Trout translocated from the Metolius River basin
were given PIT tagand released in the Claakas River basim solarpowered4-antenna PIT
arrayhas beeimnstalledin Pinhead Creek, neés confluence with the Clackss Riverto
monitor PIT-tagged Bull Trout use of this watershed. The PIT arragimllyactivatedby early
April and maintaiedthrough NovembeiThe PIT detection siteind database ansaintainedoy
the USFWSPIT tag detections in Pinhead Creeére used talescribeheannualnumber,
duration, timing, lifestagatrelease, and release locatmfPIT-taggedBull Trout presenin
Pinhead CreeHluring the spawning season

As a relative measure ahnual adulBull Troutabundanceage5 and oldefish (hereafter
referred tdetectedsat tfiear cimalwere colntedby year This agecutoff was used
because migitoryBull Troutin the Metolius River basimare thought to begito mature at agé
(Ratliff et al. 1996)which is similar tdBull Trout populatiors in other basins. For exampke,
studyin the Lake Pend Oreille basshowed thaat least 50% ofge5 Bull Trout hadreached
adulthood McCubbirs et al. 2016. In a studym the Flathead Lakdasin Bull Trout first
matured at ag® andall individualsage6 and older were matu&raley and Sheppard 1989)
Age-1 throughage4 Bull Trout detected at the PIT arrayere also countetb showuse of
Pinhead Creeky eitherimmature fishor matureyoungerfish. To count the number d?IT-
taggedfish using Pinhead Creek annualbge-classat releasef PIT-taggedfish and at detection
in Pinhead Creek were approximat@de-class atelease waapproximatedor agel and age2
fish basedon alength-frequency histgram of translocated fisffrigure ) and lengthat-age
studies oBull Trout throughou their rangdor older fish(Fraley and Sheppard 1989, Ratliff et
al. 196, see Table 2 of Salow 20048ull Trout ageswere approximateds follows: agel, 70-
115 mm age2, 116210 mm age3, 211320 mm; aget, 321-400mm; and ageb and older
>400 mm.Age-classat detection was estimatdy summingageclass at release atitkeinterval
betweerthe date of releasa the Clackamas River basimddate ofdetectionin Pinhead Creek
For example,d estimate the annual numberRifT-taggedBull Troutage5 or older detected in
Pinhead Creek, the followindgtectionintervals wee used: %,360 d (i.e., 3 yr and 26§ for
agel at release, >995fdr age2, >630 d for ages, >265 d for aged, and >0d for age5 and
older.

Simple Inear regressiowas used tguantifythe relationshifpetweerthe annual number of
adult PIFtaggedBull Trout detected in Pinhead Creek, tlesponseariable(Y), and the total
annual count oBull Troutredds in Pinhead and Last creeks,akplanatoryariable(X), from
20112016(Ramsey and Schafer 1997The simple linear regression modskd isas follows:
o | I &. The parametdr isthe yintercept of the lineThe parametdr represents
the slope of the line

Durationof detectiorof PIT-taggedadultBull Troutin Pinhead Creek wasalculated athe
number ofdaysbetween the firstietection and last detectioh each fishat the Pinhead Creek
PIT arrayin asinglemonitoring seasarThis was summarized by year usingdran, maimum,
and minimum duration, excludirigdividuals detectetbr O 1 Thiis exclusiorattemped to



reduce likely without eliminatingthe influence oshortterm norspawninguseon the
estimatediming of adult use in Pinhead Cred@kming of adultuse of Pinhead Creek was
represented by boxplots of first and last detestadnndividualsduring the monitoring season
The aanual adult countvasdisplayed bythe lifestageat which these fish were releasaxd by
their release locatiohifestagewasdefinedby the following categorieguvenile 70-250 mm;
subadult 253450 mm;and alult, 451650 mm

eDNAsurveys

The eDNA surveys were conducted according to the field collection protocol and sampling
equipmensuggested bZarim et al. (2016)The peristaltic pumpGeopump Geotech,

Colorado, USAwas powered by either a lithium ion batterycordlessdrill (DeWalt,

Maryland, USA. At eachstudy site the pump pulled 5 L of stream water through%e rpore
fiberglass filter. The filtersvereimmediatelystored ina plastic bag witlsilica dessicantWithin
10-48 hours, these samples were placed-RDAC freezefor storage until they can be analyzed
for the presence d@ull TrouteDNA by the Néional Genomics Center for Fish and Wildlife
Conservation (USFS Rocky Mountain Research Station, Fort Collins, Colorado).

CandidateeDNA survey streams werdassified by twaoriority levelsfor monitoringBull Trout
distribution The highest priority stams were known toe thermally suitable (i.emaximum
<16°C), lackedfish barriersand were withirthe suitable patchedentified in the reintroduction
feasibility study (Shively et al. 200Mther candidate streams were identif#ther through
historical anecdotes axcupied streamsutside of thedentified suitable habitapatches

(Shively et al. 2007) doy survey gaps ithe rangewide Bull Trout distribution research effort
led by the USFRocky Mountain Research Stati(see McKelvey et aR016) These streams
currentlylacking stream width and thermal habitat datall be surveyed in the future if thermal
habitat monitoring shows these areas to be suitBbddability of detection cdDNA presence

in streans is positively related to fisdensity and negatively related to stream discharge (Wilcox
et al. 2016)Therefore, thenumber of sample sites allocated to a survey stream depended on
estimated stream baseflow discharge tatal steam detection probability >0.85, assumang
minimum Bull Trout density of 1 fish per 100. Sample site allocatiomas based odetection
probabilityestimates from simulationssingparameterizedthodelsfrom Wilcox et al. (2016).

Night snorkel surveys

Night snorkeling surveys were conductyd4-person crewsn September 222 and October
30-31, 2017 between 10PM and 2 AM. E&c snorkeler used a dive light andlabitatin two

high density spawning reacheas snorkeled, includingde channels and backwaters. @a t

first night, the 1 km of Pinhead Creelas snorkeled moving upstreamrfraghe mouth. @ the
second nightthecrew surveyed 0.5 km of Pinhead Creek, starting at the mouth of Last Creek.

Stream temperature

Digital temperature data | ogg2)ywereset@®nesad E Hobo
stream terperature every 30 minutes adeployedn 30 locations in the upper Clackamas River

basin in June and download@&dOctober.Fou data loggers were lobecause of bed scour or

human tampering; these were replace@ctoberwith new data logger&n additional 6 data



loggers were deployed in Octobduvenile rearing habitat was evaluated with two maximum
daily temperature criteriasedto delineate suitablieabitat patchesT@ble 3. Bull Trout are

generally thought to initiate spawning whaneam temperature declines beloWC(McPhalil

and Murray 1979; Weaver and White 1985; Fraleg Shepard 1989; Kitano 1994). More
specifically,Bull Troutinitiated spawning at mean daily stream tempeest between 9.3 and
11.5°C in Pine Creek, Oregd@hander et al. 2001)and 9.4 and 11.7°C in the Lostine River,
Oregon (Howell et al. 2010). As peBkill Trout spawning inPinhead Creeknd elsewhere in
northeast Oregon (Starcevich et al. 2012) generally occurs in September, we used mean daily
temperaturesfa<9°C, 312°C, >12°C in September to respectively classify spawning habitat as
high, medium, and low thermal suitabil$tarcevich et al. 2017)

Table 3. Stream temperature metrics used to delif@adte rout habitat patches (from Isaak et al. 200€jlicized
temperatures are delineations Bull Trout patches with sympatric Redband Trout reported in Haas (2001).

Thermal suitability Summer maximum (°C)
High 016 012
Medium >16 to >12 to
Low >19 >16

Table 4 Bull Trout redds counted during census surveys in the upper Clackamas River basiBp2@1In certain
years, some stream reaches were not surveyed (NS).

Bull Trout redd count

Stream Reach 2011 2012 2013 2014 2015 2016 2017 Riverscape marks
Pinhead Creek 1 3 9 10 21 13 34 33  Mouth to Last Cr.
Pinhead Creek 2 2 5 2 14 34 25 40 LastCr. to FS140 Road
Last Creek 1 0 2 3 2 0 3 12 Mouth to Camp Cr.
Clackanas River 1 NS NS NS NS 2 0 NS  Big Bottom to Pinhead Cr.
Clackamas River 2 NS NS NS NS 5 2 NS  Pinhead Cr. to Lowe Cr.
Clackamas River 3 NS NS NS NS 2 0 NS Lowe Cr. to Cub Cr.
Clackamas River 4 NS NS 1 NS 2 4 4 Cub Cr. to First falls
Clackamas River 5 NS NS NS NS 0 NS NS  Firstfalls to Ollalie Cr.
Oak Grove Fork 1 NS NS 2 NS 1 0 NS  First 2.5 km

Lowe Creek 1 NS NS NS NS 0 0 NS  First 1 km
Rhododendron Cr. 1 NS NS NS NS 0 0 NS  First1 km

Hunter Creek 1 NS NS NS NS 0 0 NS  First 1.5 km

Cub Creek 1 NS NS NS NS 0 0 NS  Mouth to Berry Cr.

Cub Creek 2 NS NS NS NS 0 NS NS 2.5 km up from Berry Cr.
Berry Creek 1 NS NS NS NS 0 0 NS  First 3 km

TOTAL 5 16 18 37 59 68 89




Results and Discussion

Census redd surveys

During 2017census redd surveyB5 putativeBull Troutredds were counted Pinhead Creek
and Last Creek andréddswere countedh reach 4 of the upper Clackamas Rigfeigure 2

Table 4 Appendix I).Bull Troutredd numbers increased in Reach 2 of Pinhead Gireikast
Creek relative teensuscounts in2016. Overall, theensusount from Pinhead and Last creeks
increased7% from the previous yediTable 5) Thefirst Bull Troutredd was observed in late
August and74% of the redds were countiey early Octobe(Table 2).Bull Trout were seen
occupyingor actively spawningn 8 redds(9% of total) Bull Trout redds wer&8% the surface
area of Chinook Salmon redds=(t3.21, df = 35.7P = 0.003).
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Figure 3.Georeferenced redds in Pinhead Creek and Last Creek from2BA¥2Redds were geoferenced in
secondary channels; these channels are not shown.



Table 5 Census survey redd counts in relation to the number ofdgjged adulBull Trout detected in the Pinhead
Creek watershed and the estimated duration eachdgtjed adult spent in thigatershed. Adulthood was defined as
fish est i ma5 Ruchtioh was defined@s thegrember of days between the first and last detection (>1 day)
at the PIT array in Pinhead Creek.

Census Survey Tagged Duration
Year Redds Iﬁzpeuaaie Adults Median Min Max
2011 5 NA 5 20 3 26
2012 16 220% 17 35 12 55
2013 15 -6% 13 30 3 68
2014 37 147% 32 22 3 93
2015 47 27% 53 18 2 87
2016 62 32% 73 26 3 88
2017 85 37% 62 17 2 91

In Pinhead and Last creeks, G@inookSalmonredds wereounted, 87%f which were

observed in Reach 1 of Pinhead Creek (Figure 3, Appendix I). Thedirsbn reddvas

observedn late September and salmon spawning increased substantially in the latter half of
October (Table 2)Chinook Salmon were observed activelywpang on or occupying Gedds

(20% of total).Most of theBull Troutredds had been constructed prior to the increase in salmon
spawning in Pinhead Creek and therefore did not act as a confounding variable until the final
round of surveys.

Pinhead Creek Hltagged adultmonitoring

The number of adult PRaggedBull Trout using Pinhead Creek during the spawning season
steadily increased frorti3 adults in 2013 to 72 in 201#&hd declined to 62 in 2017 (Tablg 5

There was a still strong linear relationship@y85x+3.9/R?=0.83,P =0.003) between the annual
census redd count (x) and the number of adults detected (y) in PinheadFigaek 4. Prior to

2017, the linear model shows an almost 1:1 relationship between adults detected and the census
redd cd.03).foripdvidual years, the adult to redd ratio was similar in 2015 (1.12
adults:redd) and 2016 (1.16). In 2017 the adult to redd ratio declined to 0.73 and the relationship
no longer appears linear. This was expected at some point because thioprop®IT-tagged

Bull Troutin the spawning population will shrink over time as locally spawned fish enter the

adult population and PHagged adults die. Recruits from the 21 redds observed in Pinhead
Creek in 2015nd2012, the first two years of tralocations, would be a¢geor 6 this season,

which is the age at which a proportiontieé donor population first matures in tketolius

River basin(Ratliff et al. 1996), and these recruits ntaytributeundetected membets the

adult populationTag loss is also expected to contribute to the proportideelineof tagged

adulsin thepopulation especially among repeat spawning femé\ésyer et al. 2011).

Although the adult to redd ratio was low relative to ol Trout populations (see Howedind

Sankovich2012), thecensus edd countwvasa usefulmonitoring toolfrom 20122016becauseét
wasa consistent proxy fdPIT-taggedadult abundance ithe Pinhead Creek watershethis

10



suggests that th#017increasen thecensus redd count likelyftectedan increase iadult
abundance even though abundance oftBfiged adults declinetf.census redd counts continue
to beused as an abundance monitoring todhis basin, then periodic calibrationadult
abundancenay benecessaryo ensuregha redd countsre trackingactualadultpopulation

trend Given the diminishing nunds oftranslocateddults with PIT tags, newalibration
methodsmayneed to be considered.

In 2016 and 201,775% ofPIT-tagged adults were first detected in Pinhead IChgezarly
Septembeand last detectelly late SeptembdFigure 5, whichcorrespondetb the spawning

peak observeduring redd surveyglable 2) PIT-tagged dults generallyspend 1735 d in

Pinhead Creek during tlepawning season (Tablg. Similar to2015 and 2016hts timing

information suggests th8ull Trout likely have completed spaning by midOctober; although,

10 newBull Troutredds were countesh October 3681, 2017 It is possible that these redds

were constructed bBull Troutwithout PIT tags. Alternatively, these redds may have been

missed during previous surveys. These redds were unlikely to be salmon redds because of their
relatively small sizehowever, this last round of census surveys was most confounded by salmon
spawning (Table 2 PIT tag detection timing at Pinhead Creek provides an approximation of
whenBull Troutare using Pinhead Creek and the Clackamas River and could be useful in
designing redd monitoring schedules, training, and protocols that minimize errors in idgntifyin
Bull Troutredds.
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Figure 4 Annual number of adult PHaggedBull Trout (i.e., age5 and older) detected in Pinhead Creek during the
spawning period as a function of the anrBall Trout redd count in Pinhead Creek and Last Crééie lineand its
equation wer@stimated using simple linear regression
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PITt agged adults detected O1 d were not included in timi
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Table 6 Age-classand release location of all PXaggedBull Trout detected in Pinhead Creek during the spawning
season. Agelass was approximated from their age at release and the number of days between their release and
detection dates (see text for more details).

Age (yr) Release Location
Year O E 4 3 o 1 Lower Clackamas Pinhead/Last Clackamas Clackamas Berry
Clackamas Reach 1 creeks Reach 2 Reach5 Creek
2011 5 1 2 8 0 1 0 11 5 0 0
2012 17 2 3 2 7 1 2 13 15 0 0
2013 13 1 16 177 9 0 1 206 10 0 0
2014 32 12 21 2 O 5 14 38 9 0 1
2015 53 32 2 1 9 30 41 5 0 5
2016 73 5 2 0 O 0 30 44 2 0 4
2017 62 3 0 1 29 32 0 3 3

Figure 6 Lifestage at which PFlaggedBull Trout were released into the upper Clackamas River basin and
subsequently detected at the Pinhead CreekaRy pror to and during the spawning season as dgluilt Trout
(i.e., age5 and older).

The ptal count of PIftaggedBull Trout detected in Pinhead Crealso includedsomePIT-

tagged fisthetween agd and 4(Table §. The number ofoungerPIT-taggedfish using

Pinhead Creek during the spawning season was low in 2016 and 2017 relative to previous years.
The release location of PfaggedBull Trout (all ages) detected at Pinhead Creek in 2017 was
mainly Reach 1 of th€lackamas RiveandPinhead and Lastreeksand included a feviish

releasedhs far away as Berry CredReach 5 of the Clackamas Riyvand the Lower Clackamas

River (Table §. The lifestage at which PHiaggedBull Trout were released in the upper
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